The effect of oxfendazole (Synanthic@) on weight gain and reproductive performance of spring-born heifer calves was evaluated at five locations (IL, IN, MI, MO, ND). Three hundred thirtyeight mixed-breed beef heifers (293.4 kg) blocked by weight and age were randomly allotted t o one of two treatments. Treatment 1 heifers were dewormed via intraruminal injection of oxfendazole. Treatment 2 heifers served as a control. Heifers were comingled during the winter phase in semi-confinement during the period from late January to late May (winter phase). Heifers were sorted by treatment at the beginning of the grazing season (approximately May 24, 1991) and remained separate until the end of the study (approximately July 31, 1991; summer phase). Dewormed heifers received oxfendazole (4.5 mgkg BW) in late January and again 28 and 56 d after the beginning of the grazing season. Fecal samples were taken every 21 d from January through September and assayed for gastrointestinal parasite eggs. Fecal egg counts were similar across treatments at the beginning of the trial ( P = .34). Deworming decreased fecal egg counts throughout the trial. Twenty-eight days after initial deworming a significant treatment effect on fecal egg counts was observed ( P < .01). Winter ADG was significantly higher ( P < .O 1) for dewormed heifers than for controls ( . 6 0 vs .52 kg, respectively). Summer ADG was not different between treatments. Dewormed heifers were 7.4 kg heavier than controls ( P < .05) at the end of the trial.
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2Authors express appreciation to George W. Hausman and Syntex Animal Health, Inc., for their financial and technical support of this research. Also for the donation of Synanthic@ and Bovilene@ used in this experiment. Developing replacement beef heifers to obtain puberty before the breeding season is an important practice in cow-calf operations. Lesmeister et al. (1973) reported that heifers that conceive early in their first breeding season have more, heavier calves during their lifetime. Similarly, Burris and Priode (1958) reported that mature cows that calve early will continue t o calve early and will be more likely t o conceive in subsequent breeding seasons. Therefore, the time of conception during the initial breeding season affects the lifetime productivity of a beef cow. Moreover, the success of estrus synchronization programs depends on heifers reaching puberty before the (Yazwinski et al., 1986; Miller et al., 1988; Couvillion et al., 1989) . Chalmers (1985) observed that dairy calves treated with oxfendazole during the grazing season were 13.7 kg heavier than controls. Age and weight at puberty are highly correlated factors that are influenced by a number of environmental and genetic parameters (Laster et al., 1979) . Block et al. (1985) observed that deworming dairy heifers resulted in 44 fewer days to first breeding. This increase in reproductive efficiency may be due to weight gain. Therefore, the use of oxfendazole may increase weight gain and thereby increase reproductive efficiency in the beef heifer. The objective of this study was to determine the effects of administering oxfendazole at 10 to 12 mo of age and again 4 and 8 wk after turn-out to summer grazing on weight gain, pubertal response, and gastrointestinal parasite burden in spring-born beef replacement heifers.
Experimental Procedures
Five trials involving a total of 338 mixed-breed spring-born heifers (293.4 kg BW) were conducted according to a common protocol at five Agncultural Experiment Stations in the North Central Region. At each location heifers were randomly allotted by age and weight to one of two treatment groups. Dewormed heifers received oxfendazole intraruminally at a rate of 4.5 mgkg of live body weight at the start of the trial. This was accomplished using 1 mL of a 22.5% formulation/50 kg BW. Oxfendazole was administered via Synanthic Tru-Fire Rumen Injector@ (Syntex Animal Health). Location of the injection site was through the body wall of the left paralumbar fossa into the rumen. At the first weigh date following treatment, the injection site was palpated for any reactions. Yazwinski et al. (1986) suggested that the efficacy of oxfendazole could be improved by intraruminal injection rather than oral administration. Intraruminal administration offers the opportunity for a rapid and easy way to administer oxfendazole therapy (Slocombe et al., 1989) . Subsequent deworming occurred 28 and 56 d after grass turn-out. It was hypothesized that a 30-to 45-d interval between deworming would break the life cycle of egg-laying adult worms (Meyers et al., 1989) and thereby reduce the reinfection of the grazing animal as the grazing season progressed.
Heifers were managed throughout the trial using customary developmental practices at each location. During the winter months animals in both treatment groups at each location were allowed to comingle in a drylot environment and were fed the same diet. At the beginning of the grazing phase heifers were allotted by treatment to separate pastures at each location. Pastures were evaluated to be similar in plant species content, topography, fertilization history, and establishment date. Experimental pastures at each location were contiguous to each other when feasible. Visual observations were made regularly to assure adequate forage availability. All heifers had free access to fresh water and appropriate trace minerals and salt.
Fecal samples were collected manually from the rectum from all heifers on d 0 and each subsequent weigh date. Samples were kept cool (< 10°C ) and sent t o a commercial lab (Mid-America Agricultural Research, Verona, WI) within 24 h for analysis. The Wisconsin Sugar Centrifugal Method was used to determine fecal worm eggs per gram ( EPG) , and total fecal egg counts were recorded.
Blood samples were collected weekly at each location via jugular venipuncture when the oldest heifer reached 12 mo of age. Samples were allowed to stand overnight at 10°C and centrifuged (2,000 xg, 20 min) within 24 h after collection. Serum was stored at -20°C for later analysis. Progesterone levels were assayed using radioimmunoassay procedures previously validated at each location (Hamilton et al., 1994) . The inter-and intraassay CV for the Missouri location was 9.8 and 3.7%, respectively. Assay variation at the other locations was unavailable. Heifers were determined to have reached puberty when progesterone levels reach 1 ng/mL (Rutter and Randel, 1986) . Individual heifers were not sampled for progesterone after they reached the 1 ng/mL threshold. Blood collection on all heifers not previously identified as pubertal ended at the start of the breeding season.
Estrus was synchronized using two injections of prostaglandin (Bovilene@, Syntex Animal Health) 11 d apart. Heifers were observed for behavioral estrus twice daily for 5 d following the second prostaglandin injection. Heifers were then bred 12 h after the onset of standing estrus. Insemination was done by one or two experienced technicians at each location. When BEEF HEIFERS 819 more than one AI technician was used, a n equal number of heifers from each treatment were inseminated by each technician. Semen from one or two bulls was used for insemination at each location and mating assignment was stratified across treatments. Five days after the second injection, clean-up bulls were placed with the heifers in a ratio of one bull per 25 heifers. The bulls received a breeding soundness examination and were dewormed 14 d before turn-in. Bulls of various ages were used across locations; however, within location, bulls were the same age. Bulls were assigned to one treatment group and remained with that group until the end of the 45-d breeding season. All heifers were palpated for pregnancy 45 d after artificial insemination and again 60 d after removal of the bull. Four heifers were palpated as freemartins and their data were eliminated from reproductive analysis. First-service conception rates were computed using AI and palpation data. Natural service conception dates were not collected due t o the labor requi-ed to do so. Calving dates the following year were not collected in this experiment due to the sale of some heifers prior to the subsequent calving season. Statistical analysis was performed using GLM procedures of SAS (1982) . Each group was analyzed by fitting the linear model with terms for location, treatment, and location x treatment interaction. Mean differences for pregnancy and fecal egg counts by month were analyzed by performing one-sided t-tests with alpha = .05. There was no treatment x location interaction for any variable tested, and therefore the data were pooled. Data are reported in pooled and by locations formats to allow for better evaluation of the results.
Results and Discussion
There was an effect of location on weight gain, gastrointestinal parasite burden, and reproductive parameters. This result was not unexpected and was likely due to the different management practices and cattle genotypes used at each location. Deworming affected the parameters measured in this study in the same manner at all locations.
Synanthic Tru-Fire Rumen Injector.
There were no abscesses or other adverse reactions when the heifers were palpated at the injection sites on the first weigh date following injection with the Initial fecal egg counts were similar ( P = .34) across treatments (24.2 vs 27.3 EPG for dewormed and control heifers, respectively). Fecal egg output was significantly higher ( P < .01) in control heifers than in dewormed heifers at all other sampling dates except September (Table 2 ). Fecal eggs shed by location followed the same trend as the pooled data (Table 3) . Fecal egg counts in IN, IL, and MO were similar to each other and were higher than counts in ND and MI. This is likely due to the different environmental conditions across locations. However, some collection points were not significantly different. This may be explained by the high amount of variation found at these sampling dates (Table 3) . Summer fecal egg output was decreased in the control heifers; this may be due to a decrease in reproductive capacity of the gastrointestinal parasites in poor environmental conditions. High temperatures have 
aThe number of animals in each treatment for each weigh period did not change during the trials. bLeast squares mean f standard error. been reported to stop translation of ova to larvae, therefore decreasing their ability to infect the host (Block, 1985) . According to Ward et al. (1991) , control of clinical levels of gastrointestinal parasites (200 to 300 EPG) may increase weight gain and improve reproductive performance. The heifers in the current study did not have a clinical infection of gastrointestinal parasites. However, subclinical parasitism in suckling calves nursing cows has been shown to reduce weight gain and reproductive performance (Meyers et al., 1989; Wohlgemuth et al., 1990) . Deworming heifers in the current experiment increased weight gain.
Group weights were similar ( P = .62) across both treatments at the beginning of the trial (Table 4 ) . Dewormed heifers had greater ( P < .Ol) ADG than control heifers during the winter phase (.60 vs .52 for dewormed and control heifers, respectively). There was no difference in summer gain between treatments. Overall gain was significantly different between treatments ( P < .05). Dewormed heifers gained 10% faster ( -5 1 vs .46 kglanimal) and were 7.4 kg heavier (92.4 vs 85.0 kg) at the end of the grazing season. Similar results were observed when each location was analyzed independently ( Table 5 1. These data agree with data of Chalmers et al. (1985) and Block et al. (19851, who observed that dairy calves treated with an anthelmintic were heavier than controls at the end of the grazing season.
Average age of puberty was not significantly affected by treatment ( P = .74; 373.4 d for dewormed vs 375.3 d for controls, Table 6 ). Larson et al. (1992) observed a significant effect of deworming in hastening puberty in fall-born heifer calves. The difference between the current study and that reported by Larson et al. (1992) may be explained by a difference in initial gastrointestinal parasite burden and application of the anthelmintic at a younger age. Additionally, fall-born heifer calves, as reported by Larsen et al. (1992) , may have been subjected to a photoperiod effect on the onset of puberty (Schillo et al., 1992) . Deworming heifers at an earlier age may alleviate stress that may affect the natural physiological mechanisms influencing puberty. First-service conception as a percentage of total number of heifers per group was not different ( P = .94) between treatments. When first-service conception was expressed as a percentage of heifers pubertal before breeding, there also was no difference ( P = .34). Total pregnancy after bull removal was similar ( P = .64) across both treatments. Conception rates and age of puberty by location were similar to the pooled data (Tables 7 and   8 ).
Implications
Deworming prepubertal heifers with an intraruminal injection of oxfendazole significantly decreased the shed of gastrointestinal parasite eggs ( P < .05).
Additionally, dewormed heifers gained faster in the winter growing phase and during the overall experimental period, which resulted in dewormed heifers being 7.4 kg heavier ( P < .05) than controls at the end of the grazing phase. Although no difference in reproduction was seen, this added weight could be advantageous in offsetting future supplementation needs and as marketable weight in nonpregnant animals. Age at puberty and conception rates were not different between treatments. Treatment with intraruminally injectable oxfendazole was an effective way to decrease gastrointestinal parasite burden and increase total weight gain in the developing heifer, but reproductive performance was not enhanced by deworming heifers that had subclinical infestations.
